may be! prolonged, sometimes lasting more than 52 weeks with a living feotus.
Among cases of anencephaly delivered in Cardiff Royal Infirmary between 1959 an;, 1967, Anderson et al. (1969) reported results in 8 cases in which the length of gestation was not in doubt, the pregnancy was uncomplicated by excess amniotic fluid, and labour started spontaneously or was induced four or more weeks past term. Labour began before term in only one case (at 275 days) and in five the onset of labour was delayed until 14 or more days past term (294, 300, 305, 313 and 318 days, respectively).
In general, the greater the prolongation of pregnancy beyond term, the smaller the size of the foetal adrenals and the less the amount of adrenal cortical tissue, particularly of the foetal zone. The adrenals of the two cases of anencephaly who started in labour spontaneously near termat 275 and 289 days gestationhad almost as much foetal zone as that of a normal infant stillborn at 282 days. In contrast the adrenal gland of anencephalic infants delivered between 300 and 318 days showed few cells which could be identified histologically as those of the foetal zone.
The difference in size of the adrenals in this series may be explained by a varying pituitary stimulus to the glands.
Faqtal Adrenal Weight in Relation to Premature Delivery Turnbull & Anderson (1969b) have compared the weights of the adrenal glands in human infants where premature expulsion from the uterus occurred without apparent cause, with those of infants delivered prematurely because of sudden antepartum hxemorrhage or severe preeclampsia. The infants were either stillborn (but known to be alive during labour) or died within twelve hours of birth.
The striking feature of the results was the greatly increased weight of the adrenals in many infants delivered as a result of 'unexplained' premature labour after the 20th week compared to those of similar gestational age delivered because of a specified complication of pregnancy. Even before the 30th week of pregnancy the adrenal weight of some of the infants prematurely delivered for no obvious reason was similar to that in a term foetus. The weights of all infants studied was similar for any given gestation.
Studies in Animals
Our findings in human pregnancy have several parallels, in other species which have been discussed in previous publications (Turnbull & Anderson 1969a, b) . The first direct evidence that foetal pituitary-adrenal activity plays a controlling part in the onset of labour was provided by Liggins -and his co-workers (Liggins et al. 1966 , Liggins e,t al. 1967 who showed that in the ewe, pregnancy could be prolonged by d#struction of the ftetal pituitary.or hypothalamus. Subsequently, Liggins (1968 Liggins ( , 1969 induced premature delivery in the ewe by infusing synthetic corticotrophin, cortisol or dexamethasone(but not deoxycorticosterone or corticosterone) into the intact sheep feetus in utero. We have confirmed these findings; using corticotrophin, labour begins when the foetal adrenal glands have been stimulated to grow to a weight comparable with that of a term foetus.
The mechanism by which foetal pituitaryadrenal activity regulates uterine contractility and gestational length still remains in doubt andt is being actively investigated in our laboratories. There are numerous contradictory reports concerning the foetal risk in prolonged pregnancy. The first report of the 1958 British Perinata,l Mortality Survey (Butler & Bonham 1963) showed a 50% increase in the overall mortality ratio in pregnancies prolonged to 294-300 days. The overall mortality ratio at 43 weeks was double that at term and at 44 weeks was treble that at term. The evidence of the British Perinatal Mortality Survey makes it difficult to deny the existence of increased feetal risk in some prolonged pregnancies.
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The reason for the divergence of opinion centres upon two matters: (1) Not all cases of prolonged -pregnancy' are assbciated with an increased foetal risk. We have, as yet, no way of discovering which are and which are not. (2). Induction of labour may be life-saving for the foetus at risk in prolonged pregnancy. Induction. of labour in cases not at risk, however, is not; only meddlesome, but can be dangerous for both mother and baby.
Clinical management of prolonged pregnancy varies from the widespread practice of induction of labour in all cases at 41 weeks to conservatism and expectancy. Gibberd (1958) , Wrigley (1958) , Theobald (1959) , Gibson (1955) and Browne (1957) have recommended widely differing approaches to the problem.' The risks of indiuction of labour have been detailed by Gibson (1955) , Gibberd (1958) and others. Clearly a method of selection of those casesassociated with. increased foetal risk is required in order that unnecessary induction of labour, with its inherent risks, may be avoided in others.
It has been suggested that estimation of matemal urinary aestrogen excretion might be an aid in the detection of cases of increased foetal risk in prolonged pregnancy. Here again available evidence is conflicting.
Accordingly this study was undertaken in an attempt to provide information on (1) the aestrogen excretion in normal pregnancy continued beyond the expected date of confinement, and (2) its value as a means of detecting those cases in which the foetus is at risk.
Method and Materials
We have studied 184 pregnancies which had, by careful analyses of all information available, passed the expected date of confinement calculated by Naegele's rule. In 87 % of the cases the period of amenorrhoea was more than 287 days and in 23 % more than 301 days. The total number of estimations was 499. In 66 cases single estimations were made. The method employed utilized the Kober reaction to determine cestriol, together with the other cestrogens which are present in minor amounts. Each assay was carried out in duplicate and the results were corrected for manipulative loss by an internal standard technique. Estima-tions were started at term or as soon after as possible. It was thought that trends in urinary cestrogen excretion might thus be more evident and warning of increased foetal risk detected as soon as possible.
For the purpose of studying the relationship between the conditio-n of the placenta and foetus and cestrogen excretion we have analysed five groups of oestrogen excretion estimations. These groups relate to previously established values for 
Results
Our results for uncomplicated pre-term pregnancies (Oakey et al. 1967) show, as many others have reported, a progressive rise in aestrogen excretion with advancing maturity. Fig 1 shows the distribution of aestrogen excretion in those cases in which the pregnancy was entirely uncomplicated, in which the baby showed no evidence of asphyxia either during labour or at delivery, and in which the placenta appeared entirely healthy. The mean of these estimations, calculated on seven-day grouping of results, showed no tendency to rise or fall. It would appear that the progressive rise in cestrogen excretion seen in the pre-term period is not continued after the expebted date of confinement; this is seen in both 'the mean figures for our series and in the lower limit of those values associated with normal uncomplicated pregnancies and healthy infants (Fig 1) . to those previously obtained (Oakey et al. 1967 ). This shows more clearly the levelling off to a plateau in mean cestrogen excretion.
The study revealed a positive correlation between estrogen excretion and both placental weight and birth weight. The ratio of placental weight to birth weight, the placental coefficient, also showed a positive correlation to cestrogen excretion, i.e. in prolonged pregnancies increased cstrogen excretion was associated with higher placental coefficients. This might be thought to contradict the pre-term situation where falling placental weight/birth weight ratios are associated with increasing aestrogen excretion as pregnancy advances.
There were no stillbirths or neonatal deaths in this series. However, signs of fetal asphyxia occurred in labour in 31 cases (16-5 %). Signs of factal asphyxia in labour occurred much more often in patients with low cestrogen excretion than in those with normal oestrogen excretion. Normal excretion, however, did not entirely exclude the development of signs of feetal asphyxia in labour. In 10 of the 31 cases of fetal distress, there was no factor apparent, other than prolongation of pregnancy, to account for the foetal distress. Of these 10 cases, 9 had low or falling aestrogen excretion before the onset of labour. Of 88 patients with low or falling cestrogen excretion, 45 were allowed to come into labour spontaneously and 43 had labour induced because of the low or falling estrogen excretion. Of the first group 22 developed signs offetal asphyxia in labour, whilst only 9 showed similar signs in the second group: low and falling cestrogen excretion was apparently associated with reduced resistance to the hypoxic stress oflabour.
Conclusions
There has been little information available concerning maternal urinary cestrogen excretion in prolonged pregnancies. The group studied showed that levels of urinary excretion noted in normal pregnancies at term were sustained at a constant level in prolonged pregnancy. Previously reported (Jayle et al. 1964) positive correlation between placental weights and aestrogen excretion and birth weights and cestrogen excretion were confirmed in this study. There is reason to believe that low or falling cestrogen excretion in prolonged pregnancy will help select those cases of increased fetal risk in prolonged pregnancy. Early suspicion of serious placental insufficiency by serial estimations of urinary cestrogen excretion can only be achieved if results are available for each 24-hour collection at least within six to eight hours. This allows for the prompt action required. Poor feetal growth has been described under many names and may be due to a variety of causes. Apart from the small series of Martin & Hahnel (1964) there are no reports on endocrine studies in this condition if one excludes work in which the patients' symptoms were either not clearly defined or included some characteristics of pre-eclampsia. Only the small-for-dates cases without any other obvious abnormality have been considered in this series and for this group the term small-for-dates syndrome (Morris 1968) is the most satisfactory one available. Particular care was taken to exclude all patients whose blood pressure had exceeded 140/90 mmHg on any occasion.
Preliminary studies soon showed that as clinical estimates of poor fetal growth were not a reliable guide to poor placental function or to the eventual delivery of a small baby, it was desirable that further screening should be carried out. The value of a single urinary pregnanediol determination as a screening test was therefore assessed using the gas chromatographic method of Brush et al. (1966) . This method, while otherwise comparable with earlier methods, is much faster.
Our experience of this screening test over the last five years is summarized in Table 1 . This shows that if the lower limit of the normal range is used as the criterion for judging the result, the predictions of fcetal size show an appreciable error, with 49 small babies being delivered out of 211 cases with a normal screening pregnanediol. However, if the results in the lower 25 % of the
